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Specialist in Aviation Medicine to Headquarters Army Air Corps, United Kingdom Land Forces This paper reviews the nature of disorientation and describes some of the factors affecting orientation perception in the military helicopter pilot. The true incidence of aircraft accidents due to orientation error is difficult to define, as fatal accidents may leave no witness and other operational factors may be involved. The most convenient way to express accident rates in army aviation is the rate per 10000 flying hours. In the UK, the total accident rate has fallen from 3 per 10 000 hours in 1965 to 1.2 per 10 000 hours in 1981 (Vyrnwy-Jones 1984) . This overall improvement is generally due to improved technical reliability. However, over the same period the rate of accidents attributed to orientation error has remained at approximately 0.2 per 10 000 flying hours. Benson (1978) defines disorientation as the failure of correct perception of position, motion or attitude of the aircraft or pilot with respect to the fixed coordinates of the earth's surface and gravitational vertical. Figure 1 illustrates the dynamics of disorientation. Whilst most disorientation accidents result from Type II disorientation, Type I disorientation is probably responsible for the majority of fatal accidents. Rarely, disorientation episodes may cause longterm phobic anxiety, especially if the pilot has placed himself and his crew in a potentially hazardous situation.
Dynamics of disorientation
It is not the intention of this paper to review the anatomy and physiology of the orientation perception sense. However, Figure 2 summarizes the integration of peripheral input, central processing and the flying machine.
It is clear that vision is the most important orientation sense, as disorientation is primarily a phenomenon of instrument meteorological conditions (criteria vary between aviation authorities, but essentially external visual cues are severely degraded). Flight instruments should provide reliable visual cues from which the pilot can maintain an accurate perception of his orientation when external visual cues are decreased. There is a danger, though, that these instruments may not provide adequate cues if the pilot is distracted by other tasks such as radio conversation or emergency warnings.
The vestibular apparatus is designed for use at zero feet altitude and under an acceleration due to gravity of 9.81 ms-2 directed towards the centre of the earth. Because of the helicopter's unique ability to accelerate in the three orthogonal axes as well as rotate about them, it is not surprising that erroneous vestibular cues are responsible for many disorientation episodes.
It is rare to find a helicopter pilot 'immune' to disorientation. Evans & Steele-Perkins (1978) , in a study of Royal Navy helicopter pilots, found that only one out of 182 pilots claimed never to have experienced disorientation. ' The Leans', a mismatch between visual and vestibular sensation, is the most frequent type of disorientation in all surveys of both fixed-wing and rotary-wing aircrew. Table 1 shows the most frequent phenomena of the Royal Navy study of 1978. Information from casual feedback indicates that Army aircrew have a similar experience. A questionnaire study is soon to be conducted for Army aircrew. ' Aircraft factors: Helicopters are inherently unstable in flight. Without stability augmentation or autopilot systems, total concentration is required to control a helicopter, especially in conditions of poor visibility. It has already been said that aircraft flight instruments are the primary means of orientation perception when external vision is prevented. Because the orientation of the aircraft is represented by means of various symbols, the 'strength' of the perceptual input to the pilot is often not as strong as the real thing. Therefore information from instruments should be readily assimilated. Until recently, only central vision has been employed in reading the instruments. A peripheral vision display unit has been developed which provides information about pitch and roll by means of a projected beam of light across the instrument panel, and this may enhance orientation under stressful conditions. Cockpit designers must be aware of orientation problems. A frame of reference through the cockpit canopy is desirable to assist orientation when looking out. The instrument panel is best aligned along the aircraft's transverse axis to aid interpretation of the instrument symbols. Thirdly, if the pilot must make large head movements to reach a particular control, he may expose himself to cross-coupling stimulation of the semi-circular canals with subsequent vertigo and disorientation.
Aircrewfactors: The Army survey of 1981 (Edgington & Box 1982) showed that most disorientation incidents happen to pilots with few flying hours (250-500), but experience does not confer immunity.
Instrument flying training has for many years been the mainstay of combating the effects of disorientation. All student pilots must now pass a basic instrument flying test before they are qualified. The majority of Army pilots retain or improve their standard in service.
Education about the effects of illness, fatigue, drugs and alcohol on orientation perception is given on the basic flying course and regularly reinforced by aviation medicine specialists.
Most sorties are flown with two crew: a pilot and an observer. It is likely that two-pilot operations will become standard in the near future. The individual workload will thus be reduced and the pilots might be less susceptible to disorientation.
Aviation medicine training in the nature and effects of disorientation is also undertaken on the basic flying course and refreshed in the various theatres of operation. In the Army this comprises ground-based lectures and familiarization in a rotating-chair device, together with an in-flight demonstration on the limitations of the orientation senses. A specialist in aviation medicine pilots and conducts a specific 'disorientation sortie' as part of the basic rotary-wing phase of the pilot course. Refresher training is again performed in operational units. (Readers are referred to Edgington & Box (1982) for a description of the sortie or to the author who has made a video recording of the exercise.)
